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(54) Abstract Title 

Marine counter-rotating shaft drive mechanism 



(57) A counter rotating shaft drive mechanism for a boat comprises an engine gearbox output shaft coupling 
2, a differential arrangement which creates counter>rotating outputs in a dual output shaft arrangement and 
comprises a housing 1 and removable maintenance plates 4, means (10, Fig 2) for arresting rotation of the 
differential housing and a coupling between the shaft arrangement and a twin propeller arrangement. A single 
drive gear 8 may be used to drive the output shaft arrangement which may comprise a pair of concentrically 
arranged shafts 5 and 9 which rotate in opposite directions. The inner and outer shafts may have rubbing pads 
(13, Fig 3) arranged between them, while the shaft arrangement may operate as a self-lubricating sealed unit 
The housing, maintenance plates, and shafts may be manufactured from a metallic material, a plastic polymer 
or a carbon composite. 




DOCID: <GB 23e8056A_L> 




368056 



1 



COUNTER-ROTATING SHAFT DRIVE MECHANISM 



This invention relates to a Counter-Rotating Shaft Drive Mechanism. 



Counter-rotating propellers eliminate waste. In this type of installation, two propellers 
are positioned one immediately ahead of the other on the same shaft line, but 
rotating in opposite directions. The rotational energy imparted to the water by the 
forward of the two propellers is cancelled out by the opposite rotation of the reanA/ard 
propeller. The slipstream from counter-rotating propellers is almost smooth and 
straight, with little twist. When a single propeller accelerates water into itself from 
ahead and expels it astern, it generates thrust like a jet engine. Unfortunately, a 
significant percentage of the power delivered to the propeller also goes to twisting the 
water around, creating the helically shaped propeller wake. This energy is exhausted 
and does nothing in providing propulsion, or drive; it is, simply, wasted. Counter- 
rotating propellers dramatically reduce this waste effect and are 10 to 30 percent, 
dependant on configuration, more efficient than standard, single propellers. 

As a direct result of improved efficiency, this counter-rotating propeller anrangement 
offers improved thrust, handling, fuel efficiency and smoothness of operation over a 
single propeller. 

This invention relates to a counter-rotating shaft drive application. For boat builders - 
the main, but not sole, target for this application — the decision between shaft drives 
or sterndrives as a drive train is a dilemma. 

Shaft drives are more conventional, and in the simplest sense use a shaft to transmit 
power from the engine's gearbox output shaft through a seal in the boat's hull to the 
propeller. This propeller sits forward of the steering gear. With shaft drives, engines 
are typically mounted towards the centre of the boat, although rearward mounted 
applications using a 'Z' drive arrangement are in use, and separate stem gear 
provides steerage. 

Sterndrives, on the other hand, essentially combine the engine's gearbox and 
propeller running gear in a single unit, known as a *sterndrive\ With this installation, 
engines are mounted at the stern of the boat and there is no separate propeller shaft 
arrangement. It is normal for the sterndrives to vector (turn) In order to provide 
steerage. Sterndrive applications are less costly as a lower power engine can be 
used due to increased efficiency of propulsion. 



A typical sterndrive application 
where the engine's gearbox 
and propeller drive effectively 
combine as a single unit 
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For boat builders with an overall craft length of below 40 ft. the choice of power train 
s relatively easy - diesel engines coupled to stemdrives can prov%?the nTissa^ 
SV'^fl'^^^ r 9^"" that todays market demS ^oveTft the 

choice IS also clear - the 300 horsepower ceiling imposed by the m^ani^l 
limitations of current stemdrives dictates a move towards shaft drivel S 
power IS required to achieve the magic 30 knots. But betwSr3rft and 4?ft Tte 
curren trend is shifting towards stemdrives because the boat SuHderdoi not haS^ 
to contend with exhausts, steering gear. P-brackets. propeller shafts anf aSanmert 

LfficSt^ hT''"''^' T^""^ ^"d^^^ inherently l^^S 

efficient than a conventional shaft drive propeller because compared vStti a 

s sScairvi^ r "aftsTd<;:?s p. 

pSkh kJ!» J ^ ®" achieving the magic 30 knots. However the 



High-power sterndnves equipped with counter-rotating propellers are commerciallv 
available. The mechanical construction of stemdrives makes for^ SadS^Sab le 
counter-rotating installation due to short shaft lengths and close-qSaSr qearinf T^^^ 
a^nS^^T^'^'t "JIk ^yP" of arrangement is complexity. ant^gene%llu^^^^^ 

crTshi °^ It^ "^T ^^P°^^d ""^^^ ^^'^terline at the S of he 

craft. Shaft dnves. on the other hand, are by their nature more durable. 



According to the present invention, 
titled Counter-Rotating Shaft Drive 
Mechanism, there is provided a 
methodology of combining 
sterndrive performance with shaft 
drive installations. The invention 
provides a method of creating 
counter-rotating output from a 
single input and is designed to be 
both retrofitable and factory fit. 




Stemdrives will not endure neglect as well as shaft drives and do not offer the same 
S l^H^ °" T^'- W^i'f* ^t^^ndrives offer boats increased manCeuS^ due^^ 
mJL? '"S -^^""""^ °^ sterndrive with the helm wheel), it is this vertorinq ?hS 
DroHflwrt'^^^^^ "'^^^ be^-^se part of the m us 

reliability and stability over stemdrives. Overall, a sign^teart pXr^ance 
t^Sr" '■?ft^"^«°"s the end result. Ster^dlS7rrno"ret?orab^^ 

ret^^mLta^^^^^^^^^ design^^r^n 
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According to the present invention, there is provided a Counter-Rotating Shaft Drive 
Mechanism comprising: an engine gearbox output shaft coupling; differential 
arrangement creating counter-rotating outputs in the form of a housing with 
removable side and end plates and internal drive train; a combined, dual shaft 
arrangement allowing for counter rotation; and a coupling to a twin propeller 
arrangement. 



A specific embodiment of the invention will now be described by way of an example 
with reference to the accompanying drawing in which: 



Figure 1 shows a schematic of the arrangement, side-on view 
Figure 2 shows an end-on view of Figure 1 

Figure 3 shows the principle of the counter-rotating shaft's rubbing pad arrangement. 



Referring to the drawing Figure 1. the Counter-Rotating Drive Shaft Mechanism 
comprises a differential housing 1 linked to, but not mechanically fixed to, the 
gearbox output shaft 2. To provide flexibility of installation, a range of adapters 1 1 
may be inserted between 1 and 2. 

The differential housing 1 comprises a machined body designed to carry opposing 
bevel idler gears (3). The differential housing 1 is arrested through the use of anti- 
rotating tie bars 10. This enables the intemal power train to operate, driven by the 
engine's gearbox output shaft 2. Initial shock loads caused by engagement of the 
gearbox output shaft are absorbed by rubber mountings 7. Two side plates 4, which 
are removable, are used to retain the opposing idler bevel gears 3 in place. The 
bevel gears 3 are driven by a single bevel idler gear 8 secured to the engine's 
gearbox output shaft through the use of a spline and key or similar. The driver bevel 
gear 8 and idler bevel gears 3 are used to drive the outer propeller shaft 5 through a 
driven bevel gear 6. The bevel gear set is designed to use either straight or helical 
gear teeth for efficient power transfer. The gearing arrangement 8.3.6 reverses the 
direction of the input drive from the engine's gearbox output shaft 2 thereby providing 
counter rotation. The gearing arrangement is maintained through removal of the side 
plates 4 and end plates 12. 

The driven bevel gear 6 is attached mechanically to the outer output shaft 5 through 
the use of a spline and key or similar. 

The inner propeller shaft 9 is secured mechanically to the driving gear 8. This 
mechanical fixing dictates that the inner propeller shaft 9 is driven in the same 
direction as the engine's gearbox output shaft 2. This direction of drive is opposite to 
that of the outer propeller shaft 5 and counter rotation is achieved. Mechanical 
securing of the inner propeller shaft to the driver bevel gear 8 is achieved through a 



marked improvement in vibratfon ^ '"^"""^^ problems, and offer a 



7776 Counter-Rotating Shan Drive is 
designed to bring the thrust and 
efficiency of stemdrives to shaft drive 
boats with the added benefit o1 
increased durability, reliability and 
stability over stemdrives. The Counter- 
Rotating Shaft Drive Mechanism has 
been designed to be both retrofitable 
and factory fit. 
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CLAIMS 



1 

2 

3 
4 
5 
6 

7 

8 

9 
10 

11 
12 
13 



A Counter-Rotating Shaft Drive Mechanism comprising: an engine gearbox 
output shaft coupling; differential an-angement creating counter-rotating outputs in 
the form of a housing and removable maintenance plates; a combined, dual shaft 
arrangement allowing for counter rotation; a method of arresting the differential 
housing, and a coupling to a twin propeller arrangement. 

A Counter-Rotating Shaft Drive Mechanism as claimed in Claim 1 wherein a 
single drive gear is used to rotate two separate propeller shafts in opposing 
directions. 

A Counter-Rotating Shaft Drive Mechanism as claimed in Claim 1 or Claim 2 
wherein a single drive gear is provided as the input to the differential housing. 

A Counter-Rotating Shaft Drive Mechanism as Claimed in Claim 1 , 2 or 3 wherein 
two drive shafts operate on the same shaft line, but rotate in opposite directions. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the drive train is maintainable through removable maintenande plates. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein self-lubricating rubbing pads are used to support the inner shaft within 
the outer shaft. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the dual shaft an^angement is provided with a least one set of rubbing 
pads. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the, or each, rubbing pad set is spaced unevenly around the 
circumference of the inner shaft to provide smoother counter-rotating motion 
t>etween the two shafts. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the dual shaft arrangement operates as a self-lubricating sealed unit. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the differential housing, maintenance plates, outer propeller shaft and 
inner propeller shaft are manufactured from either a metallic material, plastic 
polymer or carbon composite. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the dual, counter-rotating, drive shaft an-angement is designed for water 
and contaminant exclusion. 

A Counter-Rotating Shaft Drive Mechanism as claimed in any preceding claim 
wherein the differential housing is held between the gearbox output flange and 
drive shafts. 

A Counter-Rotating Shaft Drive Mechanism substantially as described herein with 
reference to figures 1-3 of the accompanying drawing. 
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